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IN RE INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE 
ATLANTA, BIRMINGHAM & ATLANTIC RAILWAY AT CASCADE 
CROSSING, O A . , ON SEPTEMBER 7 , 1 9 * 1 . 

September 2 8 , 1 9 2 1 . 

On September 7 , 1931, t h e r e was a d e r a i l m e n t o f a 

f r e i g h t t r a m o n t h e A t l a n t a , Birmingham & A t l a n t i c R a i l w a y 

a t Cascade C r o s s i n g , G a . , which r e s u l t e d i n t h e d e a t h o f 1 

employee and i n j u r y t o 3 e m p l o y e e s . 

L o c a t i o n and Method o f o p e r a t i o n . 

The l i n e on which t h i s a c c i d e n t o c c u r r e d i s p a r t o f 

the Birmingham D i v i s i o n and e x t e n d s from A t l a n t a , G a . , t o 

M a n c h e s t e r , G a . , a d i s t a n c e o f 78 .S m i l e s - I t l e s i n g l e -

t r a c k , t r a i n s b e i n g o p e r a t e d b y t i m e - t a b l e and t r a m o r d e r s , 

no form o f o l o c k sys tem b e i n g u s e d . 

The p o i n t o f d e r a i l m e n t was under an o v e r h e a d h ighway 

b r i d g e known as Cascade C r o s s i n g l o c a t e d about 10 m i l e s eas t 

o f A t l a n t a . I t i s a t t he f o o t o f a d e s c e n d i n g g rade f o r 

eas tbound t r a m s v a r y i n g from ,5 t o 1 p e r c e n t , 4 i | m i l e s m 

l e n g t h and a t t he b e g i n n i n g o f an a s c e n d i n g g rade v a r y i n g f rom 

.88 t o 1 p e r cen t 3^ m i l e s m l e n g t h . B e g i n n i n g a t a p o i n t 

about 2 ,100 f e e t w e s t o f the p o i n t o f a c c i d e n t and p r o c e e d i n g 

e a s t w a r d the l i n e i s t angen t f o r 1,000 f e e t . T h i s i s f o l l o w ­

ed b y a 6 - d e g r e e c u r v e t o the r i g h t 1,370 f e e t m l e n g t h and 

h a v i n g a s u p e r e l e v a t i o n v a r y i n g from , 5 t o 6 i n c h e s . The 

o v e r h e a d h ighway b r i d g e i s 1,108 f e e t from the b e g i n n i n g o f 

t h i s c u r v e . A t t h i s p o i n t t he t r a c k p a s s e s th rough a cut 

a p p r o x i m a t e l y 30 f e e t d e e p . The b r i d g e i s about 13 f e e t w i d e , 

o f wooden c o n s t r u c t i o n and i s suppo r t ed by f o u r b e n t s , two 



on each a i d e 0 f the t r a c k . The i n i t i a l p o i n t o f d e r a i l m e n t 

appea red t o hav© been under the e a s t e r n e d g e o f t h i s b r i d g e 

on tne l e f t hand r a i l . 

The t r a c k ax t h i s p o i n t 13 l a i d w i t h 80-pound 33 f o o t 

s t e e l r a i l s on c y p r e s s t i e s , aoou t 30 t i e s t o The r a i l . 

The b a l l a s t i s s l a g and aoou t 18 i nches i n d e p t h . The r a i l s 

a r e f a s t e n e d w i t h 4 - h o l e a n g l e ba r s and the b o l t s a r e s t a g -

g a r e d . T i e p l a t e s a r e used through the cu t and the r a i l s 

a r e s i n g l e s p i k e d . The t r a c k 23 f a i r l y w e l l m a i n t a i n e d . 

D e s c r i p t i o n . 

Eastbound f r e i g h t e x t r a 103, c o n s i s t i n g o f J o c o m o t i v e 

1C&, 33 l o a d e d and 2 empty c a r s and a c a b o o s e , 959 t o n s , 

en r o u t e from A t l a n t a , G a , , t o Fi tz -gexaJ&, G a . , was i n cha rge 

o f Conductor Ross and Enginerian M o r r i s . A t B e l l w o o d Y a r d , 

i t s i n i t i a l s t a t i o n i t r e c e i v e d t h e f o l l o w i n g t r a i n o r d e r s : 

Order N o . 10 

O r d e r No . 13 o f S e p t . 6 t h , i s a n n u l l e d . Do 
no t e x c e e d speed a u t h o r i z e d by b u l l e t i n a t any 
p o i n t and approach a l l b r i d g e s c u r v e s and s w i t c h e s 
c a r e f u l l y account o f t r a c k h a v i n g been tampered w i t h . 
Reduce speed to 10 m i l e s an hour a t D . £ 7 5 - 1 / 2 L L P . 
and a t D . 2 8 2 - 1 / 3 M . P , 

Order N o . 14. 

Eng. 102 run e x t r a B e l l w o o d to Manches t e r . 

In a d d i t i o n the crew was g i v e n the f o l l o w i n g message : 

To C. and E. E x t r a 102 E a s t . 

Run w i t h ex t reme c a u t i o n t o n i g h t B e l l w o o d 
t o Manches te r and l o o k o u t f o r t r o u b l e . 

A . L . M. ( S u p t . ) 
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The t r a m l e f t B e l l w o o d Y a r d a t 8 .00 p .m. and was 

d e r a i l e d a t Cascade C r o s s i n g 7 . 5 m i l e s eas t o f B e l l w o o d 

a t 8 .50 p .m. w h i l e running a t a speed e s t i m a t e d b y members 

o f the crew t o have been b e t w e e n 15 and 30 m i l e s p e r h o u r . 

The e n g i n e and t e n d e r came t o r e s t on i t s r i g h t s i d e , 

p a r a l l e l t o and about 10 f e e t south o f t h e south r a i l w i t h 

t he f o r w a r d end o f the eng ine 233 f e e t e a s t o f the i n i t i a l 

p o i n t o f d e r a i l m e n t . The p i l o t had b e e n t o r n o f f and the 

e n g i n e t r u c k was on the roadbed about t h e m i d d l e o f t h e en ­

g i n e . The l e f t f r o n t e n g i n e t r a c k w h e e l was m i s s i n g and 

found a t the t o p o f t h e embankment on t h e l e f t sir^e o f t he 

t r a c k where i t had a p p a r e n t l y been thrown and r o l l e d some 120 

f e e t e a s t f rom the i n i t i a l p o i n t o f d e r a i l m e n t . The f i r s t 

c a r , l o a d e d w i t h sheep , came to r e s t a t r i g h t a n g l e s a c r o s s 

the t r a c k w i t h i t s l e f t f r o n t c o r n e r a t the r e a r o f t h e 

t e n d e r . The n e x t , a box c a r , was d e r a i l e d and came to r e s t 

a t t h e l e f t o f and p a r a l l e l t o the t r a c k . F o l l o w i n g t h i s 

w e r e 3 box c a r s a i r e c t l y a c r o s s the t r a c k , a n o t h e r box c a r 

t o the l e f t o f and p a r a l l e l t o the t r a c k . The n e x t 7 ca r s 

i n c l u d i n g an empty tank car were s t a c k e d s i d e b y s i d e a lmos t 

d i r e c t l y a c r o s s the t r a c k , the l a s t 2 r e m a i n i n g under and 

s u p p o r t i n g t h e h ighway b r i d g e , the b e n t s o f wh ich had been 

d i s p l a c e d by t h e d e r a i l e d c a r s . The l a s t c a r t o be d e r a i l e d 

came t o r e s t on t h e roadbed w i t h i t s f o r w a r d end t u r n i n g to 

the sou th . The 3 r d , 7th and 9 th ca r s b e i n g o l d and e n t i r e l y 

o f wooden c o n s t r u c t i o n w e r e p r a c t i c a l l y d e s t r o y e d . The 
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r ema inde r o f the t r a i n i n c l u d i n g the Qa? pheep , none o f 

wh ich w e r e i n j u r e d , v a s s l i g h t l y damaged. The l o c o m o t i v e 

was v e r y s l i g h t l y damaged and b o r e no marks t o i n d i c a t e t h e 

cause o f d e r a i l m e n t . The g l a s s in t he n e a d l i g h t and t h e 

g l a s s m t h e w i n d o v on the l e f t s i d e o f t h e cab remained 

i n t a c t . 

The "crack vas o a d l y t o r n up; t h e r a i l s d i s p l a c e d 

and t i e s s h a t t e r e d . The re was e v i d e n c e g i v e n t o show 

t h a t d i r e c t l y under the eas t s i d e o f the b r i d g e and under 

the l e f t hand r a i l t h e r e was found a f t e r the a c c i d e n t a 

c r a t e r m the b a l l a s t c o n i c a l i n shape about 4 f e e t m d i a m ­

e t e r w i t n a maximum d e p t h o f 18 i n c h e s . 

The r a i l i m m e d i a t e l y o v e r the p o i n t where t h i s c r a t e r 

was found was an open h e a r t h Tennessee r a i l r o l l e d m A P n l , 

1 9 I S , hea t No . 74216, i n g o t l e t t e r D. A f t e r tne a c c i d e n t 

t h i s r a i l was found t o have a sharp outward b e n i o r k i n k , 

l o c a t e d about t i l - i n c h e s f rom the d e l i v e r i n g end o f the r a i l . 

C a l n c i d e n t w i t h t h i s bend t h e r e was a c r e s c e n t shaped p i e c e 

about 3 - f e e t i n l e n g t h b r o k e n from t n e i n s i d e o f t he base 

o f t he r a i l and Dent downward a t each end. About the midd l e 

o f t h i s break and a l s o about t h e midd le o f the outward bend 

o f the r a i l t h e r e appeared on the head o f the r a i l a fll-ight 

upward k i n k . About 3 i nches back o f t h i s t h e r e was a s l i g h t 

downward k i n k , a t wh ich p a i n t the i m p r e s s i o n o f t h e c h i l l e r 

mariis a p p e a r i n g on t h e t r e a d o f the f o r w a r d e n g i n e t ruck 

w h e e l c o u l d be p l a i n l y seen on the head o f the r a i l - There 



w e r e a l s o 3 e v e r a J o^her marks and a b r a s i o n s on the r a i l bu t 

a l l o f w h i c h were a p p a r e n t l y t h e r e s u l t o f the d e r a i l m e n t . 

Summary o f e v i d e n c e . 

L o c o m o t i v e 103 i s o f the <±-6-0 t y p e h a v i n g a t o t a l 

l e n g t h i n c l u d i n g tne t e n d e r o f 67 f e e t . The w e i g h t o f 

the e n g i n e a l o n e i s 386,300 pounds o f wn ich 19,700 pounds 

r e s t on each p a i r o f t h s e n g i n e t r u c k w h e e l s . Th§_ run­

n i n g g e a r and under s i d e o f t h e e n g i n e b o r e no marks w h i c h 

•would i n d i c a t e the cause o f the d e r a i l m e n t . P a r t s o f 

b roken p i l o t s l a t s w e r e found s c a t t e r e d o v e r a c o n s i d e r a b l e , 

a r e a ahead o f the e n g i n e , t he most d i s t a n t b e i n g '*39 f e e t 

e a s t from the i n i t i a l p o i n t o f d e r a i l m e n t . The a x l e and 

r ema in ing w h e e l o f t he f o r w a r d p a i r o f whee l s o f the e n g i n e 

t r u c k remained p r a c t i c a l l y i n p l a c e m the t ruck f r a m e , t he 

l e f t j o u r n a l box b e i n g d e s t r o y e d . The a x l e was found t o 

have a s l i g h t bend o f about 5 /8 inch a t the l e f t j o u r n a l 

b e a r i n g . The e n g i n e t ruck w h e e l s w e r e S 8 - i n c h e s m d i a m e t e r . 

The f o r w a r d p a i r were o f c a s t i r o n made by the sou the rn Car 

Wheel Company and each w e r e c a s t June 6 , 1931. The r e c o r d 

produced by the r a i l r o a d company shows tha t t h e w h e e l s w e r e 

p l a c e d on t h e a x l e by the A t l a n t a , Birmingham and A t l a n t i c 

Ry- C o . , a t the F i t z g e r a l d , G a . , shops , be tween June 33 and 

June 2 7 , 1921, and t h a t a maximum p r e s s u r e o f 50 t o n s was 

used m f o r c i n g them o n . They w e r e a p p l i e d to e n g i n e 102 

a t A t l a n t a , G a . , on August 1 1 , 1921 , and up t o t he t i m e o f 

the a c c i d e n t had made a p p r o x i m a t e l y 1400 m i l e s . 

The end o f the a x l e f rom which t h e w h e e l was d e t a c h e d 
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"bore s l i g h t t o o l marks but showed no o t h e r unusual i n d i c a ­

t i o n s . A c c o r d i n g to s t a t e m e n t s o f r a i l w a y o f f i c i a l s who 

w e r e on the ground s h o r t l y a f t e r the a c c i d e n t o c c u r r e d the 

f i r s t marks made by t h e w h e e l appea red on t h e l e f t hand em­

bankment about 1 1 - f e e t a b o v e the top c f the r a i l and about 

6 0 - f e e t f rom the i n i t i a l p o i n t o f d e r a i l m e n t . The second 

mark appea red aoout 1 3 - f e e t f u r t h e r on and n e a r e r t h e t o p o f 

t h e bank. Both marks appea red t o h a v e been made by the 

t r e a d and f l a n g e o f the whee l as i f i t had been r o l l i n g . 

At t he t o p o f the bank a f l a n g e mark c o u l d be t r a c e d m a 

s e m i - c i r c l e t o the p o i n t where the w h e e l came t o "es t on i t s 

s i d e about 5 0 - f e e t from where i t f i r s t reached the t o p o f 

the bank. These marks seem t o i n d i c a t e t h a t when t h e w h e e l 

l e f t the j o u r n a l i t r o l l e d on i t s e d g e m a d i a g o n a l l i n e 

u n t i l i t r eached t h e t o p o f t h e bank. The w h e e l b o r e no 

marks whicn would g i v e any i n d i c a t i o n o f the cause o f the 

a c c i d e n t . 

C o n s i d e r a b l e e v i d e n c e f rom p e r s o n s l i v i n g w i t h i n a 

r a d i u s o f 4^ m i l e s o f the p o i n t o f a c c i d e n t was i n t r o d u c e d 

t e n d i n g t o show t h a t the sound o f an e x p l o s i o n was hea rd by 

them about 8.30 p .m. on the n i g h t o f the a c c i d e n t . 

Conductor Ross o f e x t r a 103 s t a t e d t h a t a p p r o a c h i n g 

t h e p o i n t o f a c c i d e n t he was r i d i n g m the cupo l a o f h i s 

c a b o o s e . The a i r b r a k e s had been a p p l i e d but when the t r a m 

was about o n e - h a l f m i l e f rom t h e b e g i n n i n g o f the a s c e n d i n g 

g r a d e the b r a k e s w e r e r e l e a s e d . A t t h e t i m e o f the a c c i ­

d e n t he e s t i m a t e s the speed o f h i s t r a 4 n t o h a v e been be tween 
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15 and 30 m i l e s p e r hour . The f i r s t i n d i c a t i o n o f t r o u b l e 

w h i c h he r e c a v e d was the sound o f an e x p l o s i o n f rom the 

f o r w a r d end o f the t r a m f o l l o w e d by f o u r d i s t i n c t j a r s . 

He l o o k e a a t n i s Aatch i m m e d i a t e l y and found t h e t ime t o be 

8-30 p-m. He s t a t e d t h e r e was no e x p l o s i v e i n h i s t r a m 

and t h a t none o f tne f r e i g h t c a r s were o lown u p . 

Brakeman W i l s o n s t a t e d tha,t a t tne t ime o f the a c c i ­

d e n t he was r i d i n g on the f i r e m a n ' s s e a t on the l e f t s i d e 

o f the e n g i n e . The engmeman had r e l e a s e d the b rakes and 

t h e t r a m was running s m o o t h l y . When tne e n g i r e was unde r 

t he b r i d g e t h e r e was an e x p l o s i o n which r a i s e d the e n g i n e 

up f rom the r a i l s and i t came down on the t i e s . He e s t i ­

mated the s p e e d o f t he t r a m t o have been 18 o r 20 m i l e s 

p e r hour-

Fi reman P o w e l l s t a t e d t h a t he r e c e i v e d no warning 

p r i o r t o the expjfeosion. The e x p l o s i o n was accompanied by 

a f l a s h . He s u b s t a n t i a t e s the s t a t e m e n t o f t he brakeman 

t h a t the e n g i n e was r a i s e d from t h e r a i l and same down on 

t h e t i e s -

The engmeman was k i l l e d by t h e o v e r t u r n i n g o f the 

e n g i n e . 

An e x t r a f i r e m a n a l s o r i d i n g on the e n g i n e was i n j u r e d 

by e s c a p i n g s team and d i e d a few days l a t e r w i t h o u t making 

any s t a t e m e n t . 

A s s i s t a n t S u p e r i n t e n d e n t Hudd le s ton s t a t e d t h a t t he 

s l o w o r d e r g i v e n t o e x t r a 102 was a s t a n d i n g o r d e r g i v e n t o 

a l l t r a i n s ana t h a t the b u l l e t i n r e f e r r e d t o m the o r d e r 
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r e s t r i c t e d t h e speed o f f r e i g h t t r a m s t o 20 m i l e s p e r hour . 

The a d d i t i o n a l message g i v e n t o the c rew b e f o r e l e a v i n g i t s 

i n i t i a l s t a t i o n vuas s e n t by him on account o f t h e a c t i o n s 

o f c e r t a i n p a r t i e s under o b s e r v a t i o n which l e a d t o the 

b e l i e f tna.t an a t t empt a t v i o l e n c e migli t be maae t h a t n i g h t . 

He s t a t e d t h a t he a r r i v e d a t the s cene o f the a c c i d e n t about 

2"00 a .m. and made an e x a m i n a t i o n o f c o n a i t i o n s . He found 

a b o w l - s h a p e d h o l e about 4 - f e e t m a i a m e t e r and 1 8 - m c h e s 

deep i n tne b a l l a s t unde r the l e f t hand r a i l about the c e n t e r 

o f the b r i d g e - The b roken and b e n t p o r t i o n o f t i e r a i l 

a p p e a r e d d i r e c t l y o v e r the h o l e and the c r o s s t i e s were 

b lown t o p i e c e s . He examined the t r a c k west o f the c r a t e r 

and found no mark© which would i n d i c a t e a d e r a i l m e n t , p a r t s 

o f the p i l o t were found s c a t t e r e d a d i s t a n c e of 4 2 9 - f e e t f rom 

the h o l e . The l e f t f r o n t e n g i n e t r a c k box was d e s t r o y e d 

ana the f r^me o f the e n g i n e t ruck was ben t s l i g h t l y upward . 

He found no marks i n d i c a t i n g a l o o s e e n g i n e t r u c k w h e e l . 

Dr . Dumas, a c h e m i s t employed by the A - B . & A - R y . 

t o make an i n v e s t i g a t i o n s t a t e d t h a t he a r r i v e d a t the s cene 

d>$ tne a c c i d e n t about 5*45 p . m . on the day f o l l o w i n g . He 

made an e x a m i n a t i o n and t o o k samples o f e a r t h f rom the b o t t o m 

and s i d e s o f t he c r a t e r - I n the c r a t e r he found a f r a g e n t 

o f i r o n w i r e about 3 i n c h e s l o n g , a p i e c e o f rubber i n s u l a t i o n 

about an i n c h l o n g and s e v e r a l s m a l l p a r t i c l e s o f wrapping 

c o n s i s t i n g o f o i l p a p e r and t m f o i l , m a l t e r n a t e l a y e r s , and 

i n t h i s wrapp ing was found p a r t i c l e s o f k i e s e l g u h r . An 

e x a m i n a t i o n o f the e a r t h t a k e n f rom t h e h o l e d i s c l o s e d i n -
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d i s p u t a b l e e v i d e n c e c f c n l o r a t e o f p o t a s h and dugar wh ich 

when taken t o g e t h e r f o r m a h i g n e x p l o s i v e . I n h i s o p i n i o n 

t h e c r a t e r was made by an e x p l o s i o n c f c h l o r a t e o f p o t a s h 

and sugar s e t o f f by a dynami te d e t o n a t o r . 

M a s t e r Mechanic M c P h a i l s t a t e d t h a t o r d i n a r i l y a 5^ 

i n c h a x l e t h a t i s 1 /64 i n c h l a r g e r i n d i a m e t e r than the 

n o l e m tne w h e e l w i l l g i v e a good f i t a t 5 0 - t o n s p r e s s u r e 

and he b e l i e v e s t ha t t o oe t h e s t a n d a r d p r a c t i c e . A c c o r d i n g 

t o h i s r e c o r d s the w h e e l which came o f f tt^s p l a c e d on t h i s 

a x l e somet ime be tween June 23 and 37, 1921, 50 tons p r e s s u r e 

b e i n g u s e d and tha t t h i s p a i r o f whee l s was p l a c e d under 

e n g i n e 102 on August 11, 1931 . 

Subsequent to t h e a c c i d e n t the f o r w a r d p a i r o f e n g i n e 

t runk whee l s was tiucen t o t h e p l a n t o f the Southern Wheel 

Company a t A t l a n t a , where t e s t s were conduc ted i n the p r e ­

s e n c e o f r e p r e s e n t a t i v e s o f the r a i l r o a d company, the Southern 

w h e e l Company, and t h e G o v e r n o r ' s S p e c i a l I n v e s t i g a t i n g 

Commiss ion, as w e l l as r e p r e s e n t a t i v e s of t h i s Bureau tsA 

a e t e r m i n e what p r e s s u r e would be r e q u i r e d t o r e p l a c e the wheel 

The w h e e l s were p l a c e d m t he p r e s s and f o r t h e f i r s t i n c h 

o r two l i t t l e p r e s s u r e was r e q u i r e d , the p r e s s u r e than g r a d ­

u a l l y i n c r e a s e d u n t i l the whee l was f u l l y s e a t e d , a t which 

t i m e a maximum p r e s s u r e o f I 5 - t o n s was t e a c h e d . The p r e s ­

su re was then r e v e r s e d and t h e same w h e e l f o r c e d f rom the 

a x l e . A t the b e g i n n i n g 20^tons p r e s s u r e was a p p l i e d , a t 

which p o i n t the whee l was s t a r t e d f rom t h e a x l e . The p r e s ­

su re then f e l l g r a d u a l l y t o z e r o - I n o r d e r t h a t a c o m p a r i -
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s o n migh t be made tne o p p o s i t e wnee l was then p l a c e a i n t h e 

p r e s s and f o r c e d f r o n t n e a x l e . Tne w h e e l s t a r t e d a t 6 5 -

tons p r e s s u r e and g r a d u a l l y f e l l t o s e r o » The p r e s s u r e 

was tnea r e v e r s e d and tne w n e e l , f o r c e d back on t h e a x l e 

a t a g r a d u a l l y i n c r e a s i n g p r e s s u r e r e a c h i n g 4 0 - t o n s when 

f u l l y s e a t e d . F o l l o w i n g t h i s the whee l / a s a g a i n f o r c e d 

f rom the a x l e a p r e s s u r e o f 4 3 - t o n s b e i n g r e q u i r e d to 

s t a r t tne whee l f rom i t s s e a t , t he p r e s s u r e then g r a d u a l l y 

d r o p p i n g no s e r o . 

C o n c l u s i o n s . 

The e v i d e n c e as w e l l as an e x a m i n a t i o n o f tue m a t e r ­

i a l i n v o l v e d i n t h i s a c c i d e n t i n d i c a t e s t h a t t h i s d e r a i l m e n t 

was caused by an e x p l o s i o n -

The mar i s ana c o n d i t i o n o f the r a i l p o i n t s t r o n g l y 

to the t h e o r y tha t an e x p l o s i v e was p l a c e d be tween the head 

and base o f the l e f t hand r a i l , wh ich when e x p l o d e d by the 

p a s s a g e o f t he l e f t f o r w a r d e n g i n e trnclk w h e e l f o r c e d the 

r a i l ou tward and upna id c r e a t i n g the outward bend and l e a v ­

i n g the i m p r e s s i o n o f tne c h i l l e r marks o f t h e whee l on the 

head o f the r a i l - The e x p l o s i v e a l s o worked downward 

s h a t t e r i n g the t i e s t a k i n g o f f a p o r t i o n o f t h e base o f t he 

r a i l oend ing i t s ends downward, the c e n t e r b e i n g d i r e c t l y 

o v e r a t i e - I t i s b e l i e v e d t ha t a t the same i n s t a n t t na t 

the e n g i n e was r a i s e d by t h e e x p l o s i v e the l e f t f o r w a r d 

e n g i n e t r u c k wheel was d r i v e n f rom t h e a x l e , b e n a m g i t 

s l i g h t l y , and the f o r c e o f the e x p l o s i o n t o g e t h e r w i t h the 

movement o f the t r a i n threw the whee l f o r w a r d w i t h a r o l l i n g 



m o t i o n u n t i l i t came t o r e s t a t the t o p o f the bank. The 

f a c t t h a t c o m p a r a t i v e l y l i t t l e damage was done t o t he l o c o ­

m o t i v e , p a r t i c u l a r l y on i t s under s i d e , i s e x p l a i n e d on the 

t h e o r y t h a t t h e l e f t f r o n t whee l b e i n g n e a r e s t t he e x p l o s i v e 

r e c e i v e d the v i o l e n c e o f t he shock w h i l e the o t h e r p a r t s o f 

t n e l o c o m o t i v e b e i n g more d i s t a n t r e c e i v e d a l e s s s e v e r e 

b l o w but s t i l l s u f f i c i e n t f o r c e t o r a i s e the engSne f rom 

t h e r a i l / 

A t t he t ime o f the a c c i d e n t b o t h e n g i n e and t r a i n 

crew had been on d u t y 1 hour a f t e r hatting been o _ f d u t y 36 

hours -

An e x a m i n a t i o n was made o f t he e n g i n e , i t s t r u c k , 

a x l e and w h e e l , and s^ te o f the d e r a i l m e n t i n s p e c t e d by 

Mr- James E . Howard, E n g i n e e r - P h y s i c i s t , whose r e p o r t upon 

tne d e r a i l m e n t n e x t f o l l o w s : 

R e p o r t of the E n g i n e e r - P h y s i c i s t . 

The d e r a i l m e n t o f t r a i n e x t r a N o . 103, on the A - B . 

&. A . R y * , a t Cascade C r o s s i n g , G a . , was c l e a r l y t he r e s u l t 

o f an e x p l o s i o n which o c c u r r e d u n d e r the f o r w a r d end o f t he 

eng ine on t h e l b f t hand s i d e . The t i m e o f t h e e x p l o s i o n 

t i l t h r e f e r e n c e t o the p o s i t i o n o f the e n g i n e was a p p a r e n t l y 

when tne f o r w a r d l e f t hand whee l o f t h e p i l o t t r u c k was 

o v e r the - e x p l o s i v e - The p l a c e o c c u p i e d by t h e e x p l o s i v e 

seemed t o have been n e a r o r upon the i n n e r f l a n g e o f t ne o u t e r 

o r h i g h r a i l o f t h e t r a c k , t he t r a c k c u r v i n g t o the r i g n t 

a t t h i s p l a c e , and a t a p o i n t n e a r l y o r q u i t e undernea th the 

o v e r h e a d b r i d g e o f the h ighway c r o s s i n g • 



C e r t a i n p a r t s o f t h e e n g i n e , t h e h i g h r a i l , t he 

t i e s and t h e r o a d b e d f u r n i s h e d c o n c l u s i v e e v i d e n c e o f 

t h e r e W i n g been an e x p l o s i o n , w h i l e t he t e s t i m o n y o f 

t h e p e r s o n n e l o f t h e t r a m , t o g e t h e r x i : k t h a t o f r e s i d e n t s 

o f t n e v i c i n i t y was c o n f i r m a t o r y o f t h i s f a c t , and s t i l l 

f u r t h e r t h e r e c o v e r y o f c e r t a i n unburnt e x p l o s i v e m a t e r i a l 

f rom t h e d e b r i s , m t h e immedia te v i c i n i t y o f t h e d e r a i l ­

ment, f u r n i s h e d t a n g i b l e e v i d e n c e o f t h e p r e s e n c e o f an 

e x p l o s i v e . 

S u f f i c i e n t e v i d e n c e was p r e s e n t e d o f a p o s i t i v e 

c h a r a c t e r t o enab l e judgment t o b e fo rmed upon t h e p r o b a b l e 

o r d e r o f e v e n t s a l l o f which t o o k p l a c e w i t h i n a v r r y b r i e f 

i n t e r v a l o f t i m e , measured by seconds o r f r a c t i o n s o f a s e c ­

ond . 

The v i o l e n c e o f t h e e x p l o s i o n o c c u r r e d when t h e 

f o r w a r d l e f t vhee l o f t h e e n g i n e t r u c k was i m m e d i a t e l y o v e r 

t h e e x p l o s i v e , the g a s s e s d i s e n g a g e d b y the e x p l o s i v e were 

a t t h e i r g r e a t e s t i n t e n s i t y o f p r e s s u r e i t t h a t i n s t a n t . 

The h i g h r a i l was, w i th t h e e x c e p t i o n o f i t s i n n e r f l a n g e , 

sudden ly f o r c e d upward, i n c r e a s i n g t h e i n t e n s i t y o f t he 

p r e s s u r e be tween t h e head o f the r a i l and the t r e a d o f t h e 

f o r Yard wheel o f t he e n g i n e t r u c k . The i n c r e a s e o f p r e s ­

sure was so g r e a t t h a t c h i l l e r marks on t h e t r e a d o f t h e 

c h i l l e d i r o n t ruck wheel were t r a n s f e r r e d t o t h e runn ing 

s u r f a c e o f t h e r a i l head . The c h i l l e d i r o n w h e e l s on t h e 

f o r w a r d a x l e had been m s e r v i c e but a s h o r t t i m e and t h e 

c h i l l e r marks s t i l l r ema ined upon t h e i r t r e a d s . 
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The second a x l e o f the e n g i n e t r u c k was e q u i p p e d 

wi th s t e e l w h e e l s , thus f i x i n g r e s p o n s i b i l i t y f o r t h e 

c h i l l e r marks, on t h e h i g h r a i l , upon t n e c h i l l e d i r o n 

whee l o f tne f o r w a r d a x l e . 

A d d i t i o n a l e v i d e n c e o f the v i o l e n c e o f t h e e x p l o s i o n , 

a t i t s i n i t i a l s t a g e , vas p r e s e n t e d by t h e h i g h r a i l which 

d i s p l a y e d a t t h e immedia te v i c i n i t y o f t h e c h i l l e r marks a 

sho r t ou tward k ink . I t i s h^ re i n e v i d e n c e t h a t t h e e x p l o ­

s i v e was p l a c e d on o r a g a i n s t t h e i n n e r s i d e o f t h e n i g h 

r a i l . 

H e c e s s a n l y t h i s sudden l o c a l s p r e a d i n g o f the gauge 

o f t h e t r a c k t e n d e d , by r e a s o n o f f n o t i o n a l r e s i s t a n c e 

b e t w e e n t h e head o f t h e r a i l and t h e t r e a d o f t h e l e f t t r u c k 

w h e e l , t o d i s e n g a g e t h e - n e s l from i t s a x l e . The normal 

whee l p r e s s u r e o f t he t r u c k t a k e n a t 9 ,850 pounds p e r w h e e l 

was g r e a t l y e x c e e d e d =t t h e i n s t a n t t h e c h i l l e r marks were 

made on t h e head o f t h e r a i l . The f o r m a t i o n o f t h e ou tward 

k ink o f t h e r a i l at t h i s p l a c e ' o u l d t e n d t o c a r r y w i t h i t 

t he t r u c k w h e e l , m t h i s manner f u r n i s h i n g a l o n g i t u d i n a l 

component , w i t h r e f e r e n c e t o t h e a x i s o f t h e a x l e , which 

TTOUICL t e n d t o remove t n e whee l f rom i t s a x l e An a d d i t i o n a l 

component i s found m t h e g a s s e s g e n e r a t e d by t h e e x p l o ­

s i v e , a c t i n g a g a i n s t t h e i n n e r f a c e o f t h e w h e e l . 

High e x p l o s i v e s m a c o n f i n e d space d e v e l o p p r e s s u r e s 

o f many thousand pounds p e r square i n c h , 40,000 pounds p e r 

square i n c h not b e i n g an u n u s u a l l y h i g h p r e s s u r e . The 
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l e f t w h e e l was r e p o r t e d t o h a v e been p r e s s e d on i t s a x l e 

w i t h a f o r o e o f 50 t o n s . A l l o w i n g 20 p e r c e n t i n c r e a s e 

m r e s i s t a n c e a g a i n s t f o r c i n g i t o f f , 130 ,000 pounds would 

b e r e q u i r e d f o r i t s r e m o v a l . O m i t t i n g c o n s i d e r a t i o n o f 

t h e i n f l u e n c e c f t n e k i n k i n g o f t n e r a i l , but t a k i n g i n t o 

account t h e a r e a o f t h e f l a t s u r f a c e o f t h e w n e e l , t hen i t 

would appear t ha t a p r e s s u r e o f 300 pounds p e r square i n c h , 

on t h e i n n e r f a c e o f t h e w h e e l , would oe adequa te t o remove 

i t f rom i t s a x l e . I n p r e s s i n g t h i s wheel on and then o f f 

t h e a x l e subsequent t o the d e r a i l m e n t much l o w e r p r e s s u r e s 

•were r e q u i r e d . T h i s would i n d i c a t e t h a t a f o r c e l e s s 

than 300 pounds p e r square inch would be ample t o b l o w o f f 

t h e w h e e l . I n a m a t h e m a t i c a l sense t h e a c c e l e r a t i o n o f t h e 

L a s s o f t h e me ta l o f t h e w h e e l and t h a t o f t h e a x l e must 

be c o n s i d e r e d . A f o r c e sudden ly a p p l i e d t o t n e f a c e o f 

t h e w h e e l , i f s u f f i c i e n t l y sudden, 'would remove t h e w h e e l 

f rom t h e a x l e wi thout i m p a r t i n g much movenent t o t h e a x l e . 

The wheel was d e t a c h e d wi thou t i n j u r y t o i t s f l a n g e , 

i n d i c a t i n g t h a t the wneel must h i v e been r a i s e d from t h e head 

o f t n e r a i l a s u f f i c i e n t h e i g h t t o p e r m i t t h e f l a n g e t o c l e a r 

t h e r a i l ,Then t h e wheel l e f t i t s a x l e . The re was t e s t i m o n y 

t o t h e e f f e c t t ha t t h e e n g i n e was r a i s e d o r f e l t t o b e . 

O the r c i r c u m s t a n c e s c o n n e c t e d ^ l t h t h e d e r a i l m e n t c o n f i r m 

t h e b e l i e f t h a t t h e e n g i n e was m a t e r i a l l y r a i s e d a t i t s 

f o r w a r d end, and t h e whee l g i v e n the o p p o r t u n i t y t o pa s s 

o v e r t h e t o p o f t h e r a i l a t a s t a g e i n the e x p l o s i o n . 
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The Tsheel -was c l e a r l y a c t e d upon b y a f o r c e a g a i n s t 

i t s i n n e r f a c e . Gasses under d i m i n i s h e d p r e s s u r e d o u b t l e s s 

f i l l e d t h e space b e t w e e n t h e s u r f a c e o f t h e roadbed and t h e 

e n g i n e t r u c k , which expended t h e i r e n e r g y i n p a r t m b l o w i n g 

o f f t n e l e f t hand w h e e l , fthen a e t a c h e d from i t s a x l e i t 

d e f l e c t e d from a t angen t c o u r s e , d e v i a t i n g o u t w a r d l y , n c h o -

c h e t t e d up t h e l e f t bank o f t h e c u t , r o l l e d around a c o n ­

v o l u t e c i r c l e o f smal l d i a m e t e r at t h e t o p o f t h e bank and 

came t o r e s t upon one o f i t s s i d e f a c e s . 

The a x l e was ben t I t had a d e f l e c t i o n o f about 5/8 

t h e sha rpes t p a r t o f t h e bend b e i n g l o c a t e o . m t h e j o u r n a l 

b e a r i n g n e a r t h e i n n e r f a c e o f t h e c h i l l e d i r o n whwel . 

A f ragment o f t h e i n n e r f l a n g e o f t h e r a i l was ben t 

i n t o an i n v e r t e d U shape . The m i d d l e o f the l e n g t h o f t h i s 

f ragment was l o c a t e d o v e r a t i e . The t i e s m t h i s v i c i n i t y 

were r e p o r t e d as h a v i n g been s h a t t e r e d . A number o f shat ter ­

ed , sh reddea , t i e s ve re l y i n g about i n t h e v i c i n i t y o f t h e 

d e r a i l m e n t when a l a t e r i n s p e c t i o n o f t h e t r a c k was made. 

The c r a t e r made by t h e e x p l o s i v e was m e v i d e n c e f o l l o w i n g 

t n e d e r a i l m e n t . 

Fragments o f the p i l o t were d i s p e r s e d , some h a v i n g 

been found a t a d i s t a n c e o f s e v e r a l hundred f e e t from the 

p o i n t o f d e r a i l m e n t , sor.e coming t o r e s t on each s i d e o f t h e 

t r a c k . 

The e n g i n e d i d no t t a k e a t a n g e n t c o u r s e as -would 

be e x p e c t e d m an o r d i n a r y d e r a i l m e n t on a © u r v e , i t was 

d e f l e c t e d t o t h e r i g h t and i n w a r d l y w i t h r e f e r e n c e t o t h e 
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c u r v a t u r e o f t h e t ^ ^ k . T h i s change m t h e d i r e c t i o n o f 

t h e c o u r s e o f t h e e n g i n e i s a c c o u n t e d f o r by t h e a c t i o n o f 

t h e e x p l o s i v e b e i n g d i r e c t e d c h i e f l y a g a i n s t t h e l e f t f o r ­

ward p a r t o f t h e t r u c k . 

I n f o r m a t i o n was n o t f u r n i s h e d upon t h e c o n d i t i o n o f 

the l o r r a i l o f t he c u r v e a t t h e p o i n t m t h e t r a c k a b r e a s t 

t he o u t e r r a i l -which d i s p l a y e d t h e s h o r t k i n k , Not u n l i k e l y 

t h e e x p l o s i v e which made a c r a t e r m t h e roadbed at t h e h i g h 

s i d e o f t h e t r a c k caused more o r l e s s d e s t r u c t i o n t o t he i n ­

s i d e o r l o <- r a i l o f t h e c u r v e , and f a c i l i t a t e d t h e d e r a i l m e n t 

o f t n e e n g i n e on the i n s i d e o f t h e c a r v e . The c e r t e r o f 

e f f o r t o f t h e e x p l o s i v e opposed t h e p r o g r e s s o f t h e e n g i n e 

m a t angen t d i r e c t i o n , and t e n d e d t o change i t s cou r se t o w a r d 

t h e r i g h t , t h e d i r e c t i o n h i c h t h e e n g i n e a c t u a l l y t o o k . 

S l i g h t e v i d e n c e was p r e s e n t e d o f t h e e x p l o s i o n beyond 

a l i m i t e a . zone which i n c l u d e d t h e c r a t e r m t h e roadbed , t h e 

k i n k e d p o r t i o n o f t h e r a i l , t h e f ragment o f t h e r a i l f l a n g e , 

t h e d e t a c h e d w h e e l , i t s a x l e and b o x e s i.nd p i l o t . The re 

was o f c o u r s e a d i f f u s i o n o f t h e e x p l o s i v e g a s s e s , and r e d u c ­

t i o n o f i n t e n s i t y o f p r e s s u r e f o l l o w i n g t h e i r immedia te d i s ­

engagement i t t h e t ime o f t h e e x p l o s i o n . The g a s s e s no t 

b e i n g c o n f i n e d , t h e r e d u c t i o n i n p r e s s u r e t o o k p l a c e v e r y 

soon a f t e r t h e i n s t a n t o f e x p l o s i o n . The f o r w a r d end o f 

t h e e n g i n e was r a i s e d by t h e t o t a l p r e s s u r e o f modera t e 

i n t e n s i t y pe r square i n c h , t h e detachment o f t h e t r u c k 

whee l from i t s a x l e f u r n i s h i n g e v i d e n c e o f such immedia te 

r e d u c t i o n o f p r e s s u r e . The e f f e c t s o f an e x p l o s i o n r a t h e r 
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than that of a d e t o n a t i o n were p r e s e n t e d by t h e t r a o k , 

roadbed and d e r a i l e d t r a m . The e v i d e n c e p r e s s n t e d i n 

d e t a i l ana m i t s e n t i r e t y h a r m o n i z e s wi th t h e e x p l a n a ­

t i o n t n a t t h e d e r a i l m e n t o f t h i s t r a m was caused by an 

e x p l o s i v e whicn was l o c a t e d on o r a g a i n s t t he h i g h r a i l o 

t h e c u r v e and d o u b t l e s s so p r e p a r e d and d i s p o s e d t h a t t h e 

i l l - f a t e d t r a m i g n i t e d t n e c h a r g e . 


